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(57) ABSTRACT 

A poWer supply circuit contains a plurality of DC—DC 
converter control loops that provide respectively different 
control signals. A plurality of output driver stages of given 
current drive capabilities have their inputs programmably 
connectable via a set of switches to control signals that may 
be generated by any of the converter control loops. The 
output of each output driver stage is externally selectively 
connectable to any of plural output voltage ports, so that 
each output voltage port is capable of supplying any of the 
respectively different output voltages associated With the 
voltage control signals generated by the DC—DC converter 
control loops, and has an output current capability that 
depends upon Which output driver stages are coupled to it. 

22 Claims, 4 Drawing Sheets 
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POWER SUPPLY CIRCUIT CONTAINING 
MULTIPLE DC—DC CONVERTERS HAVING 
PROGRAMMABLE OUTPUT CURRENT 

CAPABILITIES 

FIELD OF THE INVENTION 

The present invention relates in general to DC power 
supply systems and subsystems thereof, and is particularly 
directed to a user-con?gurable poWer supply circuit archi 
tecture having a plurality of DC—DC converter controllers, 
and a plurality of output drive stages providing current 
capability that are programmable to respond to any of the 
said controllers. 

BACKGROUND OF THE INVENTION 

The continuing groWth and expansion of the electronics 
industry has been accompanied by a demand for DC poWer 
supplies having a Wide variety of performance speci?ca 
tions. Depending upon the application, it is not uncommon 
for a given product design to employ a plurality of DC 
poWer supplies, Which not only differ in terms of their output 
voltages, but Which have differing current capabilities 
among the poWer supply outputs. Although poWer supply 
manufacturers have been able to provide poWer supplies that 
meet these and other user needs, each poWer supply’s 
implementation is often custom-con?gured to a given speci 
?cation (e.g., output voltage and output current drive capa 
bility). This means that the user must maintain an inventory 
of different poWer supply circuits, to accommodate varia 
tions in application requirements. To reduce cost and inven 
tory complexity, the user Would prefer that performance 
characteristics of the various circuits Within its poWer supply 
inventory be programmable or user-con?gurable. 

SUMMARY OF THE INVENTION 

In accordance With the present invention, this objective is 
successfully addressed by a neW and improved poWer supply 
circuit architecture, Which provides a plurality of DC—DC 
converter control loops that are operative to provide respec 
tively different control signals, together With a plurality of 
output driver stages having prescribed current drive capa 
bilities, and inputs to Which are selectively connectable via 
a set of programmable sWitches to control signals generated 
by any of the converter control loops. The output of each 
output driver stage is externally selectively connectable by 
the user to supply any of plural output voltage ports, so that 
each output voltage port has an output current capability that 
depends upon Which output driver stages are coupled to it. 

The user-con?gurable poWer supply architecture in accor 
dance With the present invention may be augmented to 
provide fault detection capability that Will enable the user to 
determine Whether the overall poWer supply circuit has been 
con?gured as intended. To this end, a pulse generator may 
be controllably coupled to the inputs of the programmable 
sWitches, and a combinational logic circuit coupled to the 
phase nodes of the output drivers. In response to the pulse 
generator supplying a test pulse to the sWitches, the com 
binational logic circuit monitors the output nodes of the 
output driver stages for the presence of output pulses. The 
monitoring logic should detect an output pulse at one or 
more additional output nodes, if such output nodes of the 
plural output driver stages are connected together for sup 
plying a single voltage output port. If a pulse is not detected 
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2 
at each intended output node, it is inferred that there has 
been a misWiring of the external output node connections. 

In addition to connecting additional logic circuitry as a 
fault detector, that same circuitry can be used to automati 
cally internally con?gure the connections provided by the 
respective sWitches from the controllers to the output driver 
stages, based upon the external connections made by the 
user from the output nodes of the output drivers. For this 
purpose, the user provides external connections from the 
output drivers’ output nodes to feed the voltage output ports 
that have been de?ned a priori to be associated With respec 
tively different ones of the voltages produced by the plurality 
of converter controllers, so as to establish the intended 
amperage for the voltage port of interest. By pulsing the gate 
inputs to the sWitches, a logic circuit looks to see at Which 
output nodes an output pulse is produced. Knowing Which 
output nodes produce output pulses, and With the output 
nodes being connected to one of the voltage output ports, the 
logic circuit can automatically con?gure the output drivers’ 
input sWitches to the appropriate controller associated With 
that voltage port. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1(a) is a schematic-block diagram of the general 
architecture of a user-con?gurable synchronous buck poWer 
supply circuit architecture in accordance With the invention, 
While FIG. 1(b) is a schematic-block diagram of the general 
architecture of a user-con?gurable synchronous boost poWer 
supply circuit architecture in accordance With the invention. 

FIG. 2 shoWs an augmentation of the user-con?gurable 
synchronous buck poWer supply circuit architecture of FIG. 
1, Which enables the user to determine Whether the poWer 
supply circuit has been con?gured as intended; and 

FIG. 3 shoWs a further augmentation of the user-con?g 
urable synchronous buck poWer supply circuit architecture 
of FIG. 1, Which includes logic circuitry that is operative to 
automatically internally con?gure connections provided by 
respective sWitches from the buck controllers to the output 
driver stages. 

DETAILED DESCRIPTION 

Before detailing the user-con?gurable poWer supply cir 
cuit architecture of the invention, it should be observed that 
the present invention resides primarily in a novel combina 
tion of conventional controlled poWer supply and sWitching 
circuits and components therefor. In a practical implemen 
tation, these circuits and components may be readily imple 
mented using ?eld programmable gate array (FPGA)-con 
?gured, application speci?c integrated circuit (ASIC) chip 
sets and associated poWer MOSFETs. Consequently, the 
con?guration of such circuits and components have, for the 
most part, been depicted in the draWings by readily under 
standable schematic-block diagrams, Which shoW only those 
speci?c features that are pertinent to the present invention, 
so as not to obscure the disclosure With details Which Will be 
readily apparent to those skilled in the art having the bene?t 
of the description herein. Thus, the diagrammatic illustra 
tions are primarily intended to shoW the major functional 
components of the invention in convenient groupings that 
Will enable the present invention to be more readily under 
stood. 
The synchronous buck converter has been generally 

selected for representation in FIGS. 1(a), 2 and 3 and 
detailed description, but the invention is equally applicable 
to standard buck, standard boost, synchronous boost, and 
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linear converters as Will be understood by those skilled in the 
art. Although only one type of converter has been generally 
selected for detailed description, the synchronous buck, it is 
to be understood that the invention is not limited to syn 
chronous buck converters, such as shoWn by the synchro 
nous boost converter shoWn in FIG. 1(b). 

Attention is noW directed to FIG. 1(a), Which is a sche 
matic-block diagram of the general architecture of a user 
con?gurable synchronous buck poWer supply circuit archi 
tecture in accordance With the invention. Implementation of 
the invention may be accomplished by alternative con?gu 
rations. In one embodiment all of the poWer supply com 
ponents may be contained in a common semi-conductor 
chip. In an alternative embodiment a modular architecture 
containing multiple circuit chips may be employed. As 
pointed out brie?y above, and as Will be detailed hereinafter, 
the poWer supply architecture of the present invention 
contains a plurality of DC-DC converter control loops that 
are operative to provide respectively different control sig 
nals, PWM signals for sWitching regulators and bias volt 
ages for linear regulators, associated with different output 
voltages capable of being supplied by the circuit. In the 
illustrated embodiment, only tWo such control loops, des 
ignated buck controller 10 and buck controller 20, are 
shoWn. It is to be understood, hoWever, that the invention is 
not limited to this or any other number. The number of 
control loops in the architecture of FIG. 1(a) has been 
limited to tWo, in order to reduce the complexity of the 
draWings, While still providing a readily understandable 
illustration of both the architecture and functionality of the 
invention. 

In a similar manner, although only four (power MOSFET 
based) output driver stages (designated output driver stages 
31, 32, 33, 34) and only tWo output voltage terminals 
(designated output terminals Vout1 and Vout2) have been 
shoWn, it is to be understood that the invention is not limited 
to these or any other numbers of output driver stages or 
output voltage terminals. As in the case of illustrating only 
tWo control loops 10 and 20, the illustrated numbers of 
output driver stages and output voltage terminals are for the 
purpose of facilitating a ready understanding of the func 
tionality and architecture of the invention, Without unduly 
burdening the draWings. 

In order to provide an appreciation for the considerable 
?exibility that is offered by the architecture of the present 
invention, each of the output driver stages 31-34 has a 
respectively di?ferent current drive capability. It is to be 
observed, hoWever, that the current drive capabilities of the 
output driver stages need not be respectively different from 
one another; they may be the same, or dilfer in any manner 
desired. For purposes of the present description, output 
driver stage 31 may have a one amp (1A) current drive 
capability, output driver stage 32 may have a tWo amp (2A) 
current drive capability, output driver stage 33 may have a 
three amp (3A) current drive capability, and output driver 
stage 34 may have a four amp (4A) current drive capability. 

Each output driver stage includes an upper electronic 
driver device, such as an upper poWer ?eld effect transistor, 
or UFET, having its source-drain current ?oW path coupled 
betWeen an upper poWer supply rail (shoWn as VIN) and a 
common or phase node, Which corresponds to one of the 
phase nodes A, B, C and D. Each of the phase nodes of the 
output driver stages constitutes an available output port that 
is intended to be selectively externally connected to one end 
of an output inductor L, a second end of Which is coupled to 
an output ?lter capacitor C and one of a pair of output 
voltage ports Vout1 and Vout2 of the overall poWer supply. 
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4 
Each output driver stage further includes a loWer electronic 
driver device, such as a loWer poWer FET, or LFET, having 
its source-drain current ?oW path coupled betWeen a loWer 
poWer supply rail (shoWn as being connected to ground) and 
one of the phase nodes A, B, C and D. 

In an integrated circuit realiZation of the invention the 
inductors and output capacitors Would be external to the 
integrated circuit, and the phase nodes of the output stages 
Would be individually available to connect as required. In a 
multi-component module realiZation, inductors and capaci 
tors Would be included in the module With access to pins 
alloWing arbitrary connection to output stages and output 
voltage ports. 

The gate control input to the UFET of a respective output 
driver stage is selectively coupled through an upper input 
sWitch SWU to the upper PWM output of a selected buck 
controller Which, in the illustrated embodiment corresponds 
to either buck controller 10 or buck controller 20. Similarly, 
the gate control input to the LFET of a respective output 
driver stage is selectively coupled through a loWer input 
sWitch SWL to the loWer PWM output of one of the buck 
controllers 10 and 20. Buck controller 10 provides PWM 
gate drive signals UG1 and LG1 associated With a ?rst 
output voltage V1, and being respectively available for 
controlling the turn ON/OFF times of the UFET and LFET 
of an output driver stage controlled thereby, While buck 
controller 20 provides PWM gate drive signals UG2 and 
LG2 associated With a second output voltage V2, and being 
respectively available for controlling the turn ON/OFF times 
of the UFET and LFET of an output driver stage controlled 
thereby. 
As a non-limiting example, in the illustrated embodiment 

of a dual buck DC-DC converter architecture having a 
tWo-fold output voltage supply capability (V1 and V2), the 
input sWitches SWU and SWL that are used to interface the 
outputs of the buck controllers With the control inputs of the 
output driver stages may be readily implemented as digital 
components, such as 2:1 logic gates, control inputs for 
Which comprise single pin connections. These pins are tied 
to one of a pair of preselected voltages for establishing the 
path through the sWitch, as Will be readily understood by one 
skilled in the art. 

Considering the (four amp) output driver stage 34, as a 
non-limiting example, con?guring the sWitches SWU and 
SWL, so as to connect the gate drive inputs of its UFET and 
LFET to the PWM gate drive signals UG1 and LG1 supplied 
by buck controller 10, Will result in the output driver stage 
34 producing an output Waveform consistent With an output 
voltage of V1 volts in accordance With the PWM signal 
supplied by buck controller 10, and at a current drive 
capability of four amps. In order to supply this voltage V1 
at external output port Vout1, it is necessary for the user to 
externally connect the phase node A of output driver stage 34 
to the output inductor L that feeds the voltage output port 
Vout1. This set of connections Will result in voltage output 
port Vout1 supplying an output voltage of V1 volts at a 
current drive capability of four amps. 

If it is desired to increase the current drive capability from 
its value of four amps for the output voltage V1 being 
supplied at the voltage output Vout1, it is necessary to 
con?gure the input sWitches SWU and SWL for the UFET 
and LFET pairs of one or more of the other output driver 
stages 33, 32 and 31, in the same manner described above 
for the four amp output driver stage 34, and to also provide 
a connection betWeen one or more of the phase nodes B, C 
and D of these output driver stages to the input side of the 
inductor L that feeds the voltage output port Vout1. 
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Take, for example, the case Where it is desired to provide 
voltage output port Vout1 With an output voltage V1 having 
a ?ve amp current drive capability, and to provide voltage 
output port Vout2 With an output voltage V2 having a ?ve 
amp current drive capability. One solution Would be to have 
the (four amp) output driver stage 34 connected in the 
manner described above, and to also connect the (one amp) 
output driver stage 31 in the same manner. Namely, the 
sWitches SWU and SWL coupled to the control gates of the 
UFET and LFET of (one amp) output driver stage 31 Would 
be connected to receive the gate drive signals UG1 and LG1 
supplied by the buck controller 10. This Will result in the one 
amp output driver stage 31 producing at phase node D 
Waveform in accordance With the PWM signal supplied by 
buck controller 10, and a current capability of one amp. 

In order to supply this additional one amp current drive 
capability to the output port Vout1, it is necessary for the 
user to connect the phase node D of output driver stage 31 
to the output inductor L that feeds the voltage output port 
Vout1. What results is a summation of the currents from the 
four amp node A of the output driver stage 34 and the one 
amp node D of the output driver stage 31 to the output 
inductor L that is connected to the voltage output port Vout1. 
This combining of the outputs of the output driver stages 34 
and 31 therefore produces, at voltage output port Vout1, a 
voltage of V1 volts at a total current drive capability of ?ve 
amps. 

To provide an output voltage V2 at a ?ve amp current 
drive capability at the voltage output port Vout2, use may be 
readily made of the tWo amp and three amp current drive 
capabilities of the remaining tWo output driver stages 32 and 
33, respectively. Since each of these driver stages is to 
supply the voltage V2, it is necessary to apply to their 
associated input sWitches SWU and SWL, that are respec 
tively coupled to the gates of the UFET and LFET of output 
driver stages 32 and 33, the PWM gate drive signals UG2 
and LG2 that are generated by the V2 voltage buck control 
ler 20. This Will cause the output driver stage 32 to produce 
an output voltage Waveform averaging V2 volts and a drive 
current capability of tWo amps at the phase node C, in 
accordance With the PWM signal supplied by buck control 
ler 20. 

It Will also cause the three-amp output driver stage 33 to 
produce an output voltage Waveform averaging V2 volts and 
a current drive capability of three amps, in accordance With 
the PWM signal supplied by buck controller 20. In order to 
supply, to the output port Vout2, the voltage V2 that is 
represented as the average at the phase nodes B and C of 
respective output drive stages 32 and 33, it is necessary for 
the user to externally connect the phase node B of output 
driver stage 33 and the phase node C of output driver stage 
32 to the output inductor L that feeds the voltage output port 
Vout2. This results in a summation of the currents from the 
tWo-amp node C of output driver stage 32 and the three-amp 
node B of output driver stage 33 to the output inductor L that 
is connected to the voltage output port Vout2. This summa 
tion of the outputs of output driver stages 32 and 33 
therefore produces a voltage V2 having a current capability 
of ?ve amps at voltage output port Vout2. 

It is to be understood that the foregoing description is not 
limitative of the capabilities of the tWo buck controller, four 
output driver stage poWer supply architecture example 
shoWn in FIG. 1(a). Many other output parameters other 
than the V1/?ve amp and V2/?ve amp examples described 
are possible. Indeed, the dual buck DC-DC converter 
example of FIG. 1(a) provides for a substantial number of 
different permutations of either or both voltage outputs V1 
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6 
and V2, and current drive capabilities at these voltages. As 
pointed out above, the number of control loops, output 
driver stages and output ports may be varied as desired 
Without a loss in generality. 

For example, the dual buck architecture of FIG. 1(a) can 
be used to produce a single voltage V1 With a (maximum 
available) ten amp drive capability at output port Vout1. For 
this purpose, the sWitches SWU and SWL feeding each 
output driver stage are con?gured to couple the gate inputs 
to each driver stage’s UFET and LFET pair to the PWM 
UG1 and LG1 outputs of the buck controller 10. In addition, 
the phase nodes A, B, C and D of respective output drivers 
34, 33, 32 and 31 are externally connected to the inductor 
feeding the output voltage port Vout1. Alternatively, to 
achieve the same ten amp capability at voltage V2, one 
Would con?gure the four sets of sWitches SWU and SWL so 
that the gate inputs to each driver stage’s UFET and LFET 
pair are coupled to the PWM UG2 and LG2 outputs of the 
buck controller 20. In addition, each of phase nodes A, B, C 
and D is externally connected to the inductor feeding the 
output voltage port Vout2. 

FIG. 1(b) is a schematic-block diagram of the general 
architecture of a user-con?gurable synchronous boost poWer 
supply circuit architecture in accordance With the invention. 
FIG. 1(b) is identical With respect to FIG. 1 (a), except buck 
controller 10 and buck controller 20 in FIG. 1(a) have been 
replaced With boost controller 110 and boost controller 120. 
As knoWn in the art, boost controllers are in a class of 
sWitching-mode poWer supplies that generally contain at 
least tWo semiconductor sWitches (a diode and a transistor) 
and at least one energy storage element. 

FIG. 2 shoWs an augmentation of the user-con?gurable 
poWer supply circuit architecture in accordance With the 
present invention, Which enables the user to determine 
Whether the overall poWer supply circuit has been con?g 
ured as intended. In accordance With this embodiment, for 
each output voltage that is supplied by the poWer supply 
circuit (in the above example, a voltage V1 at ?ve amps is 
to be supplied from output terminal Vout1 and a voltage V2 
at ?ve amps is to be supplied from output terminal Vout2), 
a pulse generator 100 is coupled to the front end of that 
output voltage terminal’s associated inductor L. In addition, 
a combinational logic circuit 200 is coupled to the phase 
nodes of the output drivers that should have been externally 
connected by the user to the front end of an inductor. In the 
above example, phase nodes A and D should be tied together 
at the front end of an output inductor L feeding voltage 
output port Vout1, While phase nodes B and C should be tied 
together at the front end of an output inductor L feeding 
voltage output port Vout2. 
As an alternative to the use of pulse generator 100, its 

function may be implemented by selectively supplying a 
control command to buck controllers 10 and 20, so as to 
cause selected ones of the output drivers 31, 32, 33 and 34 
to generate output pulses at any of nodes A, B, C and D, 
Which are coupled via inductors L to the output ports Vout1 
and Vout2. 

In response to pulse generator 100 supplying a test pulse 
to the front end of the inductor L feeding voltage output port 
Vout1, monitoring logic circuit 200 should detect a response 
pulse at each of phase nodes A and D. Similarly, in response 
to pulse generator 100 supplying a test pulse to the front end 
of the inductor L feeding voltage output port Vout2 moni 
toring logic circuit 200 should detect a response pulse at 
each of phase nodes B and C. If each of these response 
pulses is not detected a fault is indicated for the correspond 
ing phase node. Thus, for example, for the case of voltage 
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output port Voutl, if a response pulse is detected at phase 
node A, but not at phase node D, it may be inferred that there 
has been a misWiring of the phase node D of driver stage 31, 
and a fault indication for phase node D is produced. Like 
Wise, for the case of voltage output port Vout2, if a response 
pulse is detected at phase node B, but not at phase node C, 
it may be inferred that there has been a misWiring of the 
phase node C of driver stage 32, and a fault indication for 
phase node C is produced. 

In addition to connecting fault detection logic circuitry in 
the manner described above, combinational logic circuitry 
may also be used to used to automatically internally con 
?gure connections provided through the respective sWitches 
SWU and SWL from the buck controllers to the output 
driver stages, based upon the external connections made by 
the user from the phase nodes of the output drivers to the 
inductors feeding the voltage output ports. To this end, as 
diagrammatically illustrated in FIG. 3, the user Will have 
made intended external connections from the output drivers’ 
phase nodes to the inductors feeding the voltage output ports 
that have been de?ned a priori to be associated With respec 
tively different ones of the voltages produced by the plurality 
of buck converters, so as to establish the intended amperage 
for the voltage port of interest. In addition, input sWitches 
SWU and SWL Will have a third position that connects the 
common terminal to the pulse generator and MUX 300 
putting all FETs under direct control of the pulse generator 
With all FETs being normally non-conducting. 

The pulse generator and MUX 300 is used to individually 
pulse the inputs to one of the sWitches SWU of each 
respective output driver stage. As a non-limiting example, 
the pulse may be applied to an upper sWitch SWU, so that 
the phase node of a respective driver stage Will be brie?y 
pulled high (to the voltage of the upper poWer supply rail 
UR) in response to the pulse. A combinational logic circuit 
400 then looks at the front ends of the inductors (Which have 
been externally connected by the user to respective phase 
nodes of the output driver stages) for the presence of a 
response pulse. For each inductor at Which a response pulse 
is produced, logic circuit 400 knoWs that an external con 
nection has been provided by the user from the phase node 
of the output driver stage to the gate of Which a pulse has 
been applied by pulse generator and MUX 300. Knowing 
Which phase nodes produce output pulses, logic circuit 400 
may then proceed to selectively enable either upper or loWer 
feedthrough paths of the sWitches SWU and SWL, and 
thereby con?gure the output drivers’s input sWitches to the 
appropriate buck controller. 
As Will be appreciated from the foregoing description, the 

desire to make voltage and current drive output parameters 
of a poWer supply user-con?gurable is readily achieved in 
accordance With the poWer supply architecture of the present 
invention, having a plurality of synchronous buck DC-DC 
converter control loops that provide respectively different 
output voltages, together With a plurality of output driver 
stages having given current drive capabilities, and inputs to 
Which are connectable via a set of selectively (user- or 
automatically) con?gurable sWitches to PWM outputs of any 
of the buck converter control loops. The output of each 
output driver stage is selectively connectable by the user to 
any of plural output voltage ports, so that each output 
voltage port is capable of supplying any of the respectively 
different output voltages provided by the synchronous buck 
DC-DC converter control loops, and has an output current 
capability that depends upon Which output driver stages are 
coupled to it. 
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While I have shoWn and described several embodiments 

in accordance With the present invention, it is to be appre 
ciated that the same is not limited thereto but, as described 
above, is susceptible to numerous changes and modi?cations 
as Will be readily understood by a person skilled in the art. 
Consequently, I do not Wish to be limited to the details 
shoWn and described herein, but intend to cover all such 
changes and modi?cations as are obvious to one of ordinary 
skill in the art. 
What is claimed: 
1. A poWer supply comprising: 
a multiplicity of DC-DC converter controllers; 
a plurality of output driver stages having prescribed 

current drive capabilities, and 
a plurality of programmable sWitching circuits coupled 

betWeen outputs of said DC-DC converter controllers 
and control inputs of said plurality of output driver 
stages, Wherein said DC-DC converter controllers are 
selectively connectable by said sWitching circuits With 
one or more of said plurality of output driver stages, so 
as to provide at one or more voltage output ports one or 
more output voltages having individually program 
mable output current drive capabilities 

Wherein said DC-DC converter controllers are selectively 
coupled in closed circuit loops betWeen outputs and 
inputs of one or more of said plurality of output driver 
stages. 

2. The poWer supply according to claim 1, Wherein 
respective ones of said DC-DC converter controllers are 
operative to produce analog control signals that are associ 
ated With respectively different output voltages. 

3. The poWer supply according to claim 1, Wherein 
respective ones of said DC-DC converter controllers are 
operative to produce pulse Width modulation output signals 
that are associated With respectively different output volt 
ages. 

4. The poWer supply according to claim 1, Wherein 
respective ones of said plurality of output driver stages have 
different current drive capabilities. 

5. The poWer supply according to claim 1 , further 
including a fault detection circuit that is operative to supply 
a given signal to inputs of said programmable sWitching 
circuits, and a combinational logic circuit coupled to outputs 
of said output driver stages, said combinational logic circuit 
being operative to monitor said outputs of said output driver 
stages for the presence of output signals responsive to said 
given signal in order to detect Whether outputs of said output 
driver stages have been misconnected to said one or more 
output voltage ports. 

6. The poWer supply according to claim 1 , further 
including circuitry that is operative to automatically con?g 
ure connections through said programmable sWitching cir 
cuits in accordance With the manner in Which outputs of said 
output driver stages have been connected to said one or more 
output voltage ports. 

7. The poWer supply according to claim 1, Wherein said 
DC-DC converter controllers comprise standard buck DC 
DC converter controllers. 

8. The poWer supply according to claim 1, Wherein said 
DC-DC converter controllers comprise synchronous buck 
DC-DC converter controllers. 

9. The poWer supply according to claim 8, Wherein a 
respective output driver stage comprises a pair of poWer 
?eld effect transistors (FETs) having current ?oW paths 
therethrough coupled betWeen respectively different voltage 
rails, and control inputs thereof coupled to outputs of 
programmable sWitching circuits, inputs of said program 
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mable switching circuits being coupled to receive pulse 
Width modulated signals supplied by a selected one of said 
synchronous buck DC-DC converter controllers, and 
Wherein a common node of said pair of poWer FETs are 
coupled through an output inductor to an output voltage 
terminal associated With said selected one of said synchro 
nous buck DC-DC converter controllers. 

10. The poWer supply according to claim 1, Wherein said 
DC-DC converter controllers comprise standard boost DC 
DC converter controllers. 

11. The poWer supply according to claim 1, Wherein said 
DC-DC converter controllers comprise synchronous boost 
DC-DC converter controllers. 

12. The poWer supply according to claim 10, Wherein a 
respective output driver stage comprises a pair of poWer 
?eld e?cect transistors (FETs) having current ?oW paths 
therethrough coupled betWeen respectively di?cerent voltage 
rails, and control inputs thereof coupled to outputs of 
programmable sWitching circuits, inputs of said program 
mable sWitching circuits being coupled to receive pulse 
Width modulated signals supplied by a selected one of said 
synchronous boost DC-DC converter controllers, Wherein 
the common node of said poWer FETs is coupled through an 
input inductor to a supply voltage rail, and Wherein one of 
the said FETs is connected to an output voltage terminal 
associated With said selected one of said standard boost 
DC-DC converter controllers. 

13. The poWer supply according to claim 1, further 
comprising a single common substrate, Wherein said multi 
plicity of DC-DC converter controllers, said plurality of 
output driver stages having prescribed current drive capa 
bilities, and said plurality of programmable switching cir 
cuits are formed in said common circuit substrate. 

14. The integrated poWer supply circuit according to 
claim 13, Wherein respective ones of said DC-DC converters 
are operative to produce respectively di?cerent output volt 
ages. 

15. The integrated poWer supply circuit according to 
claim 14, Wherein respective ones of said DC-DC converters 
are con?gured to produce said di?cerent output voltages at 
the same or di?cerent current drive capabilities. 

16. An integrated poWer supply circuit comprising: 
a common circuit substrate containing a plurality of 
DC-DC converter control loops that are operative to 
provide respectively di?cerent control signals, a plural 
ity of output driver stages having prescribed current 
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drive capabilities, and having inputs selectively con 
nectable via a set of programmable sWitching circuits to 
outputs of any of said plurality of DC-DC converter 
control loops, and Wherein outputs of said output driver 
stages are externally selectively connectable to any of 
a plurality of output voltage ports, so that each output 
voltage port is capable of supplying any of respectively 
di?cerent output voltages established in accordance With 
said respectively di?cerent control signals provided by 
said DC-DC converter control loops, and Wherein each 
output voltage port has a programmable output current 
capability that depends upon Which of said plurality of 
output driver stages are coupled to it. 

17. The integrated poWer supply circuit according to 
claim 16, Wherein at least one output driver stage has a 
current drive capability that is di?cerent from at least one 
other output driver stage. 

18. The integrated poWer supply circuit according to 
claim 17, Wherein respective ones of said DC-DC converter 
control loops are con?gured to produce said di?cerent output 
voltages at the same or di?cerent current drive capabilities. 

19. The integrated poWer supply circuit according to 
claim 16, further including a fault detection circuit that is 
operative to supply a given signal to inputs of said program 
mable sWitching circuits, and a combinational logic circuit 
coupled to outputs of said output driver stages, and being 
operative to monitor said outputs of said output driver stages 
for the presence of output signals responsive to said given 
signal in order to detect Whether outputs of said output driver 
stages have been misconnected to said one or more output 
voltage ports. 

20. The integrated poWer supply circuit according to 
claim 16, further including circuitry that is operative to 
automatically con?gure connections through said program 
mable sWitching circuits in accordance With the manner in 
Which outputs of said output driver stages have been con 
nected to said one or more output voltage ports. 

21. The poWer supply according to claim 1, Wherein said 
plurality of programmable sWitching circuits are externally 
programmable. 

22. The integrated poWer supply circuit according to 
claim 16, Wherein said plurality of programmable sWitching 
circuits are externally programmable. 


